Yersinia pestis DNA Sequences in Late Medieval Skeletal
Finds, Bavaria
To the Editor: We read with interest the report by Wiechmann et al. that , in the investigation of late medieval plague, partial sequencing of the Yersinia pestis pPCP1 plasmid yielded the observation of a 3-T homopolymeric tract which differed from the 5-T homopolymeric tract of the Orientalis Y. pestis CO92 type strain (1) . This observation was unexpected because previous data from multispacer sequence typing and glp D gene sequencing yielded only the Orientalis biotype in cases of ancient plague (2) .
Using suicide PCR (3), we therefore further investigated pPCP1 in 10 negative control dental pulp specimens and 60 specimens collected from 1 Justinian Orientalis plague site (2), 2 Black Death Orientalis sites, and 2 additional medieval plague sites. All negative controls remained negative; 14 (23%) of 60 plague specimens yielded a PCR product, and 7 interpretable sequences yielded a 3-T homopolymeric tract in all cases.
We further tested a Y. pestis isolate collection comprising 2 Antiqua, 6 Medievalis, and 4 Orientalis strains. No amplifi cation was obtained in DNA-free PCR mix and 5 Y. enterocolitica-negative control isolates, whereas sequencing yielded a 3-T homopolymeric tract in all 12 Y. pestis isolates.
BLAST analysis (http://blast. ncbi.nlm.nih.gov/blast.cgi) indicated that the 5-T homopolymeric tract has been found only once in the Y. pestis CO92 strain (4) and in none of 22 modern and 11 ancient sequences (Table) . This 5-T homopolymeric tract is therefore CO92 strain specifi c and not a marker for the Orientalis biotype. This pPCP1 plasmid sequence, located into a noncoding region of the 3′ extremity of the plasmid, is characterized by several homopolymeric tracts of poly (A) and poly (T), including the 1 herein investigated. Instability of the T-stretches has been reported in bacterial genomes (5) as being hot spots for mutations (5).
Therefore, in our assessment, the data reported for the late medieval Bavaria burial (1) do not support that deaths of persons buried in this site resulted from a non-Orientalis plague. Typing modern or ancient Y. pestis strains should not rely on poly (A) and poly (T) homopolymeric tracts sequencing. (1) . In it, we described the detection of several Yersinia pestis-specifi c plasmid pPCP1 DNA sequences in skeletal remains from a late medieval mass burial in Bavaria, Germany. In 1 of these sequence sections, we found a deviation from the reference sequence used (Y. pestis strain CO92 plasmid sequence AL109969.1). We did not further interpret this result because we agree with Tran et al. that typing of Y. pestis strains should not rely on poly (A) and poly (T) homopolymeric tract sequencing (2). As we have stated (1), further analyses of our material, including chromosomal markers (3, 4) will be conducted to obtain clues as to the specifi c Y. pestis strain.
